Abstract. Leishmaniavirus is a double-stranded RNA virus that persistently infects some strains of the protozoan parasite Leishmania. There is considerable interest in the possibility that the presence of this virus alters parasite phenotype and may affect disease pathogenesis. If so, the virus marker could provide a valuable prognostic indicator for human leishmaniasis, particularly in those cases caused by New World parasite strains. The virus has been detected in cultured L. braziliensis, L. b. guyanensis, and L. major. To date there has been no information as to the extent of infection in samples prior to culturing in the laboratory. This study demonstrates, through the reverse transcriptionpolymerase chain reaction, that Leishmaniavirus exists in human biopsy samples of leishmaniasis prior to manipulation in culture. FIGURE 1. Presence of Leishmaniavirus (LRV) sequences in cutaneous lesions. Biopsy tissue isolated from infected patients was macerated in buffered solution (10 mM Tris, 5 mM MgCl 2 , 100 mM NaCl, pH 7.5) containing 0.15% (v/v) Triton X-100. The tissue suspension was diluted (1:2) into protease K buffer (20 mM Tris, 600 mM NaCl, 0.8% sodium dodecyl sulfate [SDS], 120 g of proteinase K, pH 7.5) and incubated at 37ЊC for 6-18 hr. Some tissue samples received additional proteinase K (60-100 g) at 2 hr and 6 hr depending upon their state of digestion. Samples were extracted with phenol:chloroform and nucleic acids were concentrated by ethanol precipitation. Samples were resuspended in distilled water and reverse transcribed (RT) for 1 hr at 42ЊC using a minus-sense primer complementary to the 5Ј end (nucleotides 245-267) of LRV1-1 and LRV1-4 mRNA. The resulting cDNA products were amplified in a polymerase chain reaction (PCR) using the RT primer described above in combination with a plus-sense primer complementary to LRV1 nucleotides 16-37. Primer was annealed for 1 min at 55ЊC during the first three cycles and at 52ЊC during the remaining cycles (total of 30 cycles). Primer extension was done at 72ЊC for 45 sec followed by denaturation at 95ЊC for 45 sec. The DNA products were resolved by electrophoresis on an agarose gel and visualized by staining with ethidium bromide (left) or transferred to a nylon membrane and incubated overnight at 65ЊC with a radiolabeled RNA probe containing nucleotides 1-320 of LRV1-4 plus-strand RNA (right). The final wash was for 40 min at 65ЊC in 0.1% SSC (3 mM NaCl, 0.3 mM trisodium citrate, pH 7.0) containing 0.5% SDS. Lanes 1-11 contain RT-PCR products derived from different biopsy samples; lane Ϫ ϭ RT-PCR without added template; lane ϩ ϭ RT-PCR with LRV1-4 RNA template. Hae III-digested -X DNA size markers are shown in the far right lane.
FIGURE 1. Presence of Leishmaniavirus (LRV) sequences in cutaneous lesions. Biopsy tissue isolated from infected patients was macerated in buffered solution (10 mM Tris, 5 mM MgCl 2 , 100 mM NaCl, pH 7.5) containing 0.15% (v/v) Triton X-100. The tissue suspension was diluted (1:2) into protease K buffer (20 mM Tris, 600 mM NaCl, 0.8% sodium dodecyl sulfate [SDS] , 120 g of proteinase K, pH 7.5) and incubated at 37ЊC for 6-18 hr. Some tissue samples received additional proteinase K (60-100 g) at 2 hr and 6 hr depending upon their state of digestion. Samples were extracted with phenol:chloroform and nucleic acids were concentrated by ethanol precipitation. Samples were resuspended in distilled water and reverse transcribed (RT) for 1 hr at 42ЊC using a minus-sense primer complementary to the 5Ј end (nucleotides 245-267) of LRV1-1 and LRV1-4 mRNA. The resulting cDNA products were amplified in a polymerase chain reaction (PCR) using the RT primer described above in combination with a plus-sense primer complementary to LRV1 nucleotides 16-37. Primer was annealed for 1 min at 55ЊC during the first three cycles and at 52ЊC during the remaining cycles (total of 30 cycles). Primer extension was done at 72ЊC for 45 sec followed by denaturation at 95ЊC for 45 sec. The DNA products were resolved by electrophoresis on an agarose gel and visualized by staining with ethidium bromide (left) or transferred to a nylon membrane and incubated overnight at 65ЊC with a radiolabeled RNA probe containing nucleotides 1-320 of LRV1-4 plus-strand RNA (right). The final wash was for 40 min at 65ЊC in 0.1% SSC (3 mM NaCl, 0.3 mM trisodium citrate, pH 7.0) containing 0.5% SDS. length and encodes two large open reading frames (ORFs) on the plus-strand. The first large ORF is ORF2, which encodes the 82-kD capsid protein. 7 Open reading frame 3 is predicted to encode a 99-kD protein containing conserved RNA-dependent RNA polymerase motifs and is believed to be the polymerase gene. [4] [5] [6] To determine if this viral infection exists prior to manipulation in the laboratory, we have developed a reverse transcription-polymerase chain reaction (RT-PCR) assay of the viral RNA and examined human biopsy samples.
To begin to understand whether persistent virus infection modifies the pathogenesis of human leishmaniasis, we examined human biopsy material obtained from cultures of cutaneous leishmaniasis lesions for the presence of Leishmaniavirus RNA. Human biopsy tissues were collected in Peru in the fall of 1996 as part of an aminosidine drug treatment trial for leishmaniasis in Cuzco. Written informed consent was obtained from each person prior to enrollment in the study. Tissue samples collected as part of the parasitologic confirmation diagnosis were obtained using a 3-or 4-mm disposable punch biopsy needle under local anesthesia. The samples tested here for Leishmaniavirus are split samples from those obtained for parasitologic diagnosis. The samples were placed immediately into cryovials, and stored in liquid nitrogen (vapor phase) until they were shipped on dry ice to Laboratories at the Southwest Foundation for Biomedical Research (San Antonio, TX). This study received ethical review and approval from the Universidad Peruano Cayetano Heredia (Lima, Peru) and the Instituto Peruano de Seguridad Social (Cuzco, Peru). Samples were processed for nucleic acid and subjected to the RT-PCR using primers that recognize RNA sequences conserved at the 5Ј end of LRV1-1 and LRV1-4 mRNA. 4, 5 When the DNA products generated from 11 samples were examined by gel electrophoresis (Fig-ure 1) , two samples (lanes 6 and 8) revealed RT-PCR bands of the expected size. These samples are referred to as samples 1 and 2. Both products hybridized to an RNA probe derived from the 5Ј end of LRV1-4 mRNA, although the hybridization was not strong in lane 6. A larger DNA product evident in some samples was not recognized by the probe. All samples were positive for kinetoplast DNA.
The explanation for the weak hybridization in lane 6 was unclear. Whether this resulted from lower amounts of cDNA or inefficient transfer could not be determined. However, to eliminate the possibility that the weak signal reflected a PCR product that did not resemble sequences previously determined for cultured virus, 4, 5 the products were cloned and subjected to automated DNA sequencing. Sequence analysis (Figure 2) showed that samples 1 and 2, which differ by only a single basepair, share approximately 90% sequence identity (227 of 251) with LRV1-4.
There is much interest in determining whether viral infection plays a role in the pathogenesis of leishmaniasis. Samples 1 and 2, which closely resembled cultured LRV1-4, both came from patients with cutaneous leishmaniasis. However, more extensive testing will be required to establish any correlation between the presence of the virus and development of either the self-curing form of leishmaniasis or the more threatening mucocutaneous form of infection. 
